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1.0 INTRoDUm1m 

This test  plan describes the unmanned portion of the extravehicular 
environments operation qualification test  program, for the  Gemini Extravehicular 
Support Package (ESP) and Extended Umbilical. 
the  NASA Manned Spacecraf't Center by IZV Astronautics under Contract NAS 9-3414 
as amended. 
umbilical for  proper operation i n  the extravehicular environment. 
program w i l l  include two unmanned tests of the ESP during simulated Gemini near 
ear th  day and night o r b i t a l  conditions. 

This test w i l l  be performed far 

This series of tests is designed t o  qualify the ESP and extended 
The test  

This test  plan is  submitted for the  approval of the NASA Manned Space- 
c r a f t  Center i n  accordance with test requirements outlined by the  NASA-MSC. The 
plan may be modified at  any time prior t o  or during the test through mutual con- 
currence of cognizant NASA-MSC personnel end WV. 



. .  

2.0 SUMMARY 

The Gemini Extravehicular Support Package (ESP) series of tests 
described i n  t h i s  report  is the  unmanned portion of the  extravehicular en- 
vironments operation qual i f icat ion test  program which leads t o  the  quali-  
f i ca t ion  of the  un i t  anditsextended umbilical f o r  space f l fght .  

The ESP w i l l  be attached t o  a thermal dummy wearing a Gemini 
extravehicular suit assembly, During the  two days of unmanned thermal 

vacuum qual i f icat ion t e s t ing  the  suited dummy, extended umbilical, and ESP 
w i l l  be suspended from a maneuverable remotely controlled overhead mechanism 
located i n  the  space environment simulator (SES). During pump dam and 
s tab i l iza t ion  t o  pre tes t  conditions the  temperature of the  ESP, s u i t  and 
extended umbilical w i l l  be controlled with infra-red (IR) lamps and the  
ear th  thermal. 
cation. 
i n  the test  plane. 

Sui t  measurements w i l l  not const i tute  part of the qua l i f i -  
The extended umbilical w i l l  be attached t o  the  ESP and suspended 

Depletion of the ESP oxygen bottle w i l l  be accanplished by venting 
the 02 outside the chamber thraugh a flowmeter and an adjustable control 
valve. 
hand held maneuvering un i t  ("MU) which w i l l  be operated manually outside the 
chamber, 

The ESP F'reon bat t le  w i l l  be vented through the  chamber w a l l  t o  t he  

for  a series of pulses simulating typ ica l  o r b i t a l  duty cycles. 

During both test days the  ESP, sui ted dummy and extended umbilical 
w i l l  be operated for  f i v e  minutes of simulated night o r b i t  (egress 5 min. 
before sunup), 50 minutes of simulated orbital day and w i t h  40 minutes of 
simulated night orbi t .  During the simulated daylight por- 
t i o n  of the test  the  suited dummy and ESP w i l l  be rotated 2'70' from the  max- 
imum ESP solar posit ion (back t o  the sun) i n  a horizontal  plane. 
oxygen withdrawal r a t e s  imposed on the  ESP are  as follows: 

5.1 +- .4 lbs/hr, 7.8 k .4 lbs/hr, and 13.5 f 1 lbs/hr. 

The various 

Simulation of the  extravehicular ear th  orb i t  environments w i l l  in- 
c lude : 

1. Vacuum (5  x lo4 mm Hg at- l ess ) .  

2. Solar radiat ion at  1 solar constant. 

3 .  Heat sink of deep space ( l iqu id  nitrogen cooled 
chamber walls) .  

4. Attachment t o  thermally simulated suited dummy. 
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3.0 TEST aBJECTIVES 

The objectives of t h i s  series of t e s t s  is  t o  qualify the ESP and 
the extended umbilical for  operation i n  the extravehicular environments of 
ear th  orb i t .  The following modes of operation w i l l  be performed during 
the expected mission prof i le  simulation: 

1. Depletion of the Extravehicular L i f e  Support System (EISS) 
oxygen supply a t  5.1 5 .4 lb/hr flow rate (Tes t  Day l), 

2. Evaluation of the "Mu propellant supply during a simulated 
solar day with no "MU actuation and minimum 02 flow of 5.1 5 .4 lb/hr 
(Test Day 1). 

3 .  Depletion of the ELSS 02 supply a t  flow rates of' 7.8 * .4 
lb/hr and 13.5 * 1 lb/hr (Tes t  Day 2). 

4. Depletion of the "Mu propellant supply a t  expected "MU 
actuation rates (Tes t  Day 2). 

, 
5. Maintenance of continuity i n  the extended umbilical (Test k y  

1 and 2). 

A l l  data pertinent t o  the  above m o d e s  shall be recorded and/or 
logged and submitted i n  report  form t o  NASA-MSC. 



4.1 

4.0 FACILITY AND TEST EQUIRUIENT 

TEST FACIUTY 

The Gemini ESP unmanned extravehicular environments operation 
qual i f icat ion test  w i l l  be conducted i n  the  ETV Aerospace Corp. Space 
Environment Simulator (SES). 
chamber which simulates the  thermal and pressure environments of space. 
The test  chamber dimensions are 10 fee t  i n  diameter by 10 f ee t  i n  length. 
The ESP w i l l  be attached t o  a suited thermal dummy and suspended i n  the 
chamber. Special test  equipment (described i n  paragraph 4.2) has been 
designed for  ins ta l la t ion  i n  the chamber t o  meet test requirements not 
possible by the  basic chamber equipment. 

The SES i s  a horizontal cyl indrical  test  

The vacuum of space i s  simulated i n  the SES through evacuation 
by three 32 inch diffusion pumps with an edector and mechanical fore- 
pumping system. 
mm H g  absolute (wi th  minimum outgassing of instal led compo ents ) .  The 
t e s t s  outlined i n  t h i s  report require pressures of 5 x 
lu te  m a x i m  which can be adequately maintained during the course of the 
tests. 

The ultimate capabili ty of the  SES is  approximately 10-7 

m Hg a'cso- 

The thermal heat sink of space i s  provided by absorbing w a l l s  
(4 = 0.98) t ha t  are cooled t o  liquid nitrogen temperature (-320'F). The 
absorbing w a l l s  or ' I c r y m l l "  completely enclose the test  area except far 
the  openings t o  admit simulated solar energy. The t o t a l  area of the  open- 
ing i s  approximately 4.4$ of the w a l l  area. The maximum average cold w a l l  
temperature during t e s t s  shall not  exceed -290°F. 

Simulated solar energy i s  provided by a bank of collimated, 
The spectral  and f lux  horizontally directed Mercury-Xenon arc lamps. 

d i s t r ibu t ion  of the  lamps is described i n  references 2 and 3 .  
la ted solar  f lux  is variable over the range of approximately .60 t o  1.0 
solar constant* i n  the test  area. 
cated i n  f ront  of the  lamps provides rapid "on-off" action of the solar 
flux. 

The simu- 

A water-cooled, mechanical shutter lo- 

4.2 SPECIAL TEST EQUIPMENT 

The equipment discussed i n  t he  following paragraphs is required 
f o r  mechanically supporting the t e s t  and supplying the  function l i s t ed .  

Pressure Servicinp; Equipment - The ESP requires servicing of the 
high pressure oxygen bo t t l e  pr ior  t o  each day of tes t ing.  
oxygen bottle w i l l  be serviced w i t h  equipment that is  u t i l i zed  for  MMU ser- 
vicing. 

The 5000 ps i  

Oxygen conforming t o  MIL-O-27210A shall be supplied by ELV and 

*Due t o  a s l igh t  delay i n  the ref lectors ,  infra-red lamps w i l l  supplement 
the  a r c  lamps t o  insure one solar constant. 
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NASA 
and submitted t o  NASA-MSC fo r  analysis. 
f i l ter .  
f i t t i n g .  
NASA-MSC prior  t o  delivery of the ESP t o  W. 
required. 

txygen sampling bot t le  w i l l  be f i l l ed  from the MMU servicing c a r t  

The f i l l  l ine  interface with El!V w i l l  be an AMINCO 1/4" female 
The Freon bot t le  w i l l  be charged t o  5000 PSI w i t h  Freon 14 by 

Recharging a t  U'V i s  not 

NASA-MSC w i l l  provide the  oxygen 

Infra-Red Iamp s - The vacuum pump down over a period of approxi- 
mately one hour with l iquid nitrogen flowing i n  the  chamber walls would 
cause an appreciable reduction i n  the test equipment temperatures. 
a bank of infra-red lamps (and the earth thermal) surrounding the e n t i r e  
t e s t  setup within the SES i s  provided t o  control the t e s t  equipnent t e m p e r -  
ature during pump dawn of the chamber. The infra-red lamps are arranged 
t o  permit the maintenance of norms1 ambient temperatures within the equip- 
ment prior t o  the in i t i a t ion  of the test. 

Thus, 

Experimental Rotation - The ESP (and suited dummy) may be rotated 
270° from the ins ta l led  position by a jack screw and gear motor arrangement. 
The whole apparatus is  suspended from a rail  ins ta l led  a t  the top of the 
SES chamber. This arrangement p e r m i t s  the ESP t o  be rotated t o  permit sim- 
lated solar radiat ion of a l l  f a r  sides of the  ESP. Rotation is  controlled 
exter ior  t o  the chamber. 
second. 

The rotation rate i s  approximately 4 degrees per 

Suited Thermal Dummy - NASA w i l l  provide an extravehicular Gemini 
s u i t  assembly cmple te  with parachute harness, the low pressure Umbili- 

The su i t  w i l l  be mounted on the thermal dummy ca ls  and one-inch connectars. 
procurred by ITV under t h i s  contract. 

The suited dummy w i l l  be suspended by the parachute harness and 
the claw on the ESP. The su i t  w i l l  be pressurized t o  3.7 f .2 PSI by an 
automatic suit pressure and flow control system and the dummy maintained 
a t  85°F nominal. 
a flow rate of 11.5 2 .3  SCFM. 

G a s  f l o w  w i l l  be controlled through the  pressure s u i t  at 

4 .3  INSTRUMENTAT ION 

The instrumentation and data recording system for t h i s  test  is  
based on the measurement and recording of pertinent parameters produced by 
the m o d e s  of operation outlined i n  Section 3.0, "Test Objectives". The 
data collected w i l l  provide the  basis fo r  the  unmanned qualification of 
the ESP i n  the  extravehicular thermal environment. 

4.3.1 Parameters 

The data measurements include system temperatures, gas flow pres- 
Table If i s  a tabular l i s t i n g  of the  var- sures and e l e c t r i c a l  continuity. 

ious parameters t o  be monitored. 



Measurement 
Number 

T-1 

T-2 

T -3 

T-4 

T-5 

T -6 

T-7 

T-8 

T-9 

T-10 

T-11 

T-12 

T-13 

T-15 

T-17 

T-19 

T-14 

T-16 

T-18 

T-20 
T-21 
T-22 
T-23 
T-24 
T-25 
T-26 
T-2.7 
T- 28 
T-29 

* 
* 
* 

* 
* 
* 
* 

* 
* * 
* 
* 
* * 
* * 

* * 

TABLE If 

TEST P-S MONITOWED 

Measurement 
Name 

EISS Oxygen Supply Regulated 

EISS Oxygen Supply Regulator 

EISS Oxygen Supply B o t t l e  

ELSS Oxygen Supply Bottle 

ELSS Oxygen Supply Bottle 

ELSS Oxygen Supply B o t t l e  

"Mu Propellant Supply Regu- 

"MU Propellant Supply Regu-  

"MU Propellant Supply B o t t l e  

"MU Propellant Supply Bottle 

"MU Propellant Supply Bottle 

"MU Propellant Supply Bottle 

Transceiver Temperature 
Transceiver Temperature 
Transceiver Temperature 
Battery Temperature 
8attery Temperature 
Battery Temperature 
ESP Back Panel  Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Back Panel Temperature 
ESP Internal  Structure Temperature 
ESP Internal  Structure Temperature 
ESP Internal  Structure Temperature 

G a s  Temperature 

Temperature 

Temperature 

Temperature 

Temperature 

Temperature 

la ted Gas Temperature 

lat or Temperature 

Temperature 

Temperature 

Temperature 

Temperature 

q, ' 

Real Time 
Readout Required 

.- 

X 

X 
X 

* Manually record a t  15 minute intervals during tes t  day No. 1. 
Repeat f o r  test day No. 2 upon request of NASA-MSC representative. 

Tape Record 
Required 

X 

X 

X 

X 

X 

a .  

I 

I 
! 

X 

X 

X 

X 

X 

X 

X 

X 
X 

X 
X 

X 

x .  
X 
X 

X 
X 

X 
X 
X 
X 
X 
X 
X 

! 



Measurement 
Number 

$30 
lr-3 
T-32 
T-33 
9-34 
T-35 
T-36 

T- 37 

T- 38 

T- 39 

T-40 

T-53 
T- 54 
r-55 
T- 56 

1- 57 

P-1 I 

P-2 
p- 3 

P-4 
F1 
F2 

R 

TABLE I1 

Measurement 
Name 

ESP Internal Structure 
ESP Internal Structure 

( cont ' d) 

Temperature 
Temperature 
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ESP Side Panel Tempereture 
ESP Front Panel Temperature 
ESP Front Panel Temperature 
ESP Front Panel Temperature 
Extended Umbilical Surface Temper- 

Extended Umbilical Surface Temper- 

Extended Umbilical Surface Temper- 

Extended Umbilical Surface Temper- 

Extended Umbilical Internal Temper- 

Transceiver Temperature 
Transceiver Temperature 
Transceiver Temperature 
Inlet ELSS Umbilical Gas 

outlet ELSS U E n b i l i C e l  a s  

ature 

ature 

ature 

ature 

ature 

Temperature 

Temperature 

Real Time Tape Record 
Readout Required Required 

ELSS Oxygen Supply Regulated 

ELSS Oxygen Supply Pressure 
HEMU Propellant Supply Regulated 

"Mu Propellant Supply Pressure 
ELSS Oxygen Supply Gas Flow 
ELSS Umbilical Flaw Rate 

Pressure 

Presmrre 

Electrical Resistance Check 

X 

X 
X 

X 
X 

Manual Record 

Manual Record 

x 
X 

X 
X 

x 
X 
X 

X 

X 

X 

X 

X 

X 
X 
X 

X 

X 

X 
X 

X 
X 



Temperature 

ESP - The ESP will be instrumented 
approximately 38 copper- constantan 
terminating i n  5 f e e t  bundled wire 
leads. The ends will be connected 
soldered Joints  t o  t h e  appropriate 
wires. 

I 
i 
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by NASA-MSC with 
thermocouples 
with bare ended 
i n  t h e  SFS by 
instrument lead 

Extended Umbilical - The extended umbilical will be 
instrumented by NASA-MSC with approximately 5 copper 
constantan thermocouples terminating i n  5 feet 
bundled wires with bare ended leads. The ends will 
be connected i n  the  SES by soldered jo in t s  t o  t h e  
appropriate instrument leads. 

Suited Dummy - Thermocouples are to be in s t a l l ed  on 
t he  suit by LTV as described by "Unmanned Thermal 
Performance Evaluation of a Gemini Extravehicular 
Space Suit," Report No. 00.683, Ju ly  15, 1965, 
Volume I. 
cated on Table I11 with discrepancies from Report 
No. 00.683 noted. 

Thermocouples t o  be i n s t a l l e d  are indi-  

ELSS Umbilical - Thermocouples (2) will be in s t a l l ed  
i n  the  i n l e t  and ou t l e t  gas flaw l i ne .  

TABLE I11 

SUIT TEEBMOCOUPLE LOCATIONS 

Measurement Report Code Discrepancy 
Number Number 
T- 41 020-IV Centered 
T-42 021-IV 
T-43 093-EAF 
T-44 094-EAF 
T-45 098-1311? 
T-46 105-ELF 
T- 47 106-ELF 
T-48 1W-EElB 
T-49 us-ELB 

T-51 086-E3I 
T- 52 087-Ev 

T- 50 116-ELB 
Center EV Sunvisor 
Center Low Emittance Visor 
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o SES Cryowall Temperatures - To be instrumented a t  6 random 
points t o  verify averaged temperature of less than - S O O F .  

o Sui t  Gas I n l e t  - One thermocouple w i l l  be placed t o  sense 
gas temperature going into the su i t .  The temperature w i l l  
be recorded on a s t r i p  char t  and displayed on the DVM. 

o Durmny - The thermal dummy w i l l  be instrumented with 13 
thermocouples for thermal control. 
on a Brown recorder and t h e  DVM system. 

A l l  13 w i l l  be displayed 

Pres sure 

o ESP - ESP supply pressures (P2 and P4, Figure 1 ) w i l l  be 

The 
measured with pressure transducers which are a n  in tegra l  
part of the  ESP (reference MSC D r a w i n g  SE-AE-005709). 
15 K ohms resistance transducers require a 5 v'I?C excitation 
and indicate 0-6000 PSI. 

o The ESP out le t  gas pressures w i l l  a l s o  be monitored w i t h  
h c e  ZP6OA pressure transducers attached by NASA-MSC t o  
each (oxygen and Freon) discharge l ine.  The oxygen t rans-  
ducer i s  calibrated for a range of 0-120 PSI and the Freon 
transducer fo r  a 0-140 PSI range. 
require a 28  excitation. Pawer t o  a l l  pressure t rans-  
ducers w i l l  be supplied by LFV. 

The %e transducers 

o SES Chamber Pressure - To be monitored and recorded t o  
insure tes t  pressures of less than 5 x 
NOTE: 

corded from a bourdon tube pressure gauge. 

and periodically recorded. 

mm Hg absolute. 
Real time readout w i l l  be made of all the above pressures. 

o ELSS Umbilical Pressure ( I n l e t )  - will be visually read and re- 

o Sui t  fiessure - w i l l  b e  v ia i i a l ly  &served frm. E rimmeter 

Flows 

o EISS oxygen supply regulated flow shall be 0, 5 . 1  .f. 4, 
7.8 2 .4, or 1 3 . 5  +- 1 lbs/hr a t  prescribed test times. 
flow sha l l  be regulated and measured outside the SES chamber 
by means of an LTV furnished manual flow control valve and 
Model HJ?-5 Hastings-Raydist mass flow meter. 
be recorded manually at periodic intervals  and continually 
recorded on the DVM system. 

The 

The flows sha l l  

I , 
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Elec t r ica l  Resistance 

o The extended & ELSS umbilical ( i n  series) s h a l l  be 
checked f o r  resistance before and a f t e r  each t r ans i t i on  
between simulated day and night o rb i t a l  conditions 
and 25 minutes after simulated day conditions have been 
established. Pins to be checked are l is ted on Table I V .  

o The equipment reqyired f o r  t he  test  system instrumenta- 
t i o n  i s  detailed i n  Table V. 

4.3.2 Data Acquisition and Recording System 

"he data generated by the instrumentation system w i l l  be recorded 
i n  the  following manner: 

1. S t r i p  Chart Recorders 

2. V i s u a l  Observation 

3. Circular Chart Recorder 

4, Digital Recorder 

The test  parameter recording system is  shown on Figures 2 & 3. 
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34 
33 33 
17 17 
14 14 
4 4 
1 1 

20 and 36 20 
35 35 
37 
18 
30 
15 
5 
16 

11, 21, & 24 
22, 23, and 25 
10 
8 

37 
18 
30 
15  
5 
16 
24 
23 
10 
8 
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aATA PROCFSSI~ 

The temperature data generated by thermocouple outputs w i l l  be 
r eco rud  i n  mi l l ivo l t  values on the automatic printout of the Electro 
Instruments Digital Voltmter and Recording System and subsequently con- 
verted by computer t o  temperature values by the LTV Aerospace Flight Tes t  
Section. All values will be ident i f iable  with respect t o  test time, test 
conditions, and s ignif icant  events. 
graphs of temperature vs times, along wiCh adequate notation of significant 
test  conditions, will be provided by LTV. 

For inclusion in the test report, 

5 *2 PRESSURE DATA 

The system pressure data (except ELSS umbilical) will be continuously 
recorded on s t r i p  chart recorders throughout the  test. 
marked t o  indicate test time, test periods or conditions, and any s ignif icant  
events occurring at the time of record. 
manually recorded. 

This record w i l l  be 

ELSS umbilical pressure will be 

5.3 INS-ON LOG BOOK 

As a means t o  facil i tate data reduction, increase r e l i a b i l i t y  of 
tes t  data and t o  provide a record of s ignif icant  test conditions, an in- 
strumentation log book will be maintainedthroughout t h e  test. This log 
book w i l l  serve t o  provide associated de ta i l s ,  explanatory notes, and any 
other per t inent  comments i n  support of ac tua l  test data. 



6.0 SYSTEMS CHECK PRmms 
The following pages present check procedures for  the several t e s t  

systems included in the  over-all t e s t  setup. The persons responsible for  
the checks w i l l  i n i t i a l  each event and record a l l  significant data and devi- 
a t ions i n  the  t e s t  conductors control test  plan. 
quent checks, completion of checks only is required. 
has provisions far both t e s t  conductor and NASA-MSC Flight Safety Office- 
Quality Assurance (FSO-&A) write-off of procedures. 

During second and subse- 
Each system checklist 

The check lists included i n  t h i s  section are as follows: 

Table 

VI 
VI1 
VI11 
Ix 
X 
XI 

XII 
X I I I  

T i t l e  

SES Chamber Check L i s t  
SES Pump Down Check L i s t  
LN2 System Check L i s t  
Solar S imla to r  Check L i s t  
Instrumentation Subsystem Check L i s t  
Data Acquisition and Recording System 

IN2 Warm-up System Check List 
Suit Flow System Check L i s t  

(DAR) Check L i s t  



TABU3 V I  

SES CHAMWR CHECK LIST 

8 

9 

Report NO. 00.724 
%ge 29 

hter chi l ler  eyetern operating. 

RaeMatlc Valve n i t r o g e n  supply CheCM. 

No. Description 

4 Chamber feedthrough visunlly inspected. 

5 1 M e C b s n i c a l ~  o i l  level checked. 
1 

6 EJector Pump oil  level checked. 
i 

7 Mffueion PMilp O i l  level8 checlnsd. 

Checked 

46 



TABLE VI1 
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~ 

No. 
- ~~ 

Description Checked 

1 
2 Inside of chaniber cleaned. 

3 

4 

- Cratlngand rsils r e m e d .  
~ 

Door O - r i n g s  and a l l  chsmber penetrations visually 
inspected. 

Eass spectroatreter leak detector colrancted. 

Vacuum valve coatrol nitrogen pressure set to 40 psig. 

shroud thermocauples connected sad operating. 

Chamiber area cleared and door closed. 

6 

7 

- 

8 

Door vacuum l ine  connected and valve open. A l  
Door water Ihm.8' coolrrected and valverr opened. 

45 *7 KD3lO m m ~  D il level, checloed. I 

m310 pump cleared for operation. -- - 

14 

15 

16 

Door safety cable installed. 

Door =-her bolt6 disconnected. 

______  

19 Ejector and diffusion psllaps turned on. 
._____~_I_-. . - - - -  -. . a 

20 



1 

I 

_. . - . -. 

TABLE =I (Cont'd) 

No. 

21 

Description 
_ _  ~ 

GIC-100 pressure &aup;e calibrated. - 

Checked 1 

I 
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TABLE VI11 

e 

0 

I No. 
I 

I 
2 

‘ 3  

5 

6 

a 
9 

10 
- 

Description 

% system vietally inspected. 
-----.- 

LW? storage tank level noted i n  log boob. 

18aergency dump valve closed. 

Tank exhaust valve opened. 

Shroud inlet valve! opened. 

Shroud outlet valve opened. 

Inlet line pressure gauge operating. 

Outlet l ine  pressure gauge operating. 

Ll?2 storage tank supply valve opened. 

Shroud temperature recorder turned on. 

LRp pump out le t  Mlve opened. 

Lines and shroud cooled gradually by gravity flowin& IJ2* --- 
% pump turned on. 

hroud pressure adjusted with pump. outlet valve. 

koud  tsrrperstures monitored. 

- __ - ---- - 

. _ ~ -  -- 

I---_ -- - -_  -_-____- 

- __I____ 

---------- 

Checked 

J-l 

$4 

.. 



- -  

e 

I 

I 

! 
I 

i 

e 
LQ 

No. - 

11 - 

1 - 
2 - 
3 - 
4 

5 

6 
- 

7 - 
8 - 
9 
I_ 

/ 

TABm Ix 

SOL4R SIMLJLkToR CHECK LIST 

--- 

Description f Checked 

Lemp house cleared of equipmxt and prsonnel. 

Chamber quart% windows cleaned. 

A i r  filters visually inspected. 

h m p  Cooling system visually inspected. 

All lamp stepping switches set t o  zero position. 

Solar control sKitch turned on. 

--- -___I 

switches turned on. Power supply -- 

Lamr, start switch cs turQg5l-m. 

u s i q  lamp stepping switches IlrPintain lamp current les than 60 ampe until stable output is obtained. 

of 
400°F. 

AI;I I 
Rd 
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TABLE X 

No. 

1 

2 

- 

3 

4 

5- 

6 

7 

a - 

9 

10 

12 

-r 

De sc r ip t ion ---- 
ESP Oxygen Tank Pressure Sensor checked and aperating 

---------..--~--_I 

ESP Freon Tank Pressure Sensor checked and operating 

ESP Regulated Oxygen Pressure Sensor checked and operatir 

ESP Regulated Freon Pressure Sensor checked and operating 

ESP Oxygen Flowmeter checked and operating 

ELSS umbilical thermocouples checked and operating 

-- -___--- 

-- 

%it Pressure Maqometer comected and aperating --- 
bermcouple Channel6 on Brown Recorders indi eating 

ESP Thermocouples checked and operating 

Suit and IxMag Thermocouples cheeked and operating 

Extended m b i l i c a l  thermocouples checked and operating ---- 
mectrical rerj3stance check on extended and EtsS 

- . - -__. --- -_ .- 

- . . .- - . . -. . .. 

Checked 

€3, 

R. fi* 



TABlclF XI 

DARS CHECK LIST 

b 

v Dew r ipt io n 1 Checked No. 

1 

2 

? e 

4 

5 - 

6 
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for test rune 

Check chart  paper i n  Brown Recorders t o  be adequate  fo r  

Check chart paper i n  Westronics Recorder t o  be adequate lz.x, ----------- - I 

4, s, 

--- 

- ---e 

I----- 

- 

t es t  run. 

Check paper tape i n  Dvplz System printer  t o  be adequate 

fo r  test run. 

Pr int  complete cycle of all DVM channels t o  assure 

OUT ONE y, proper operation. 

V e r i -  proper operation of each ESP Brameter pr ior  t o  

test run, 

Veria that sE;s Chamber pressure recorder i s  on and 
--I_ 

ready fo r  operation. 
-_--I- ___- 

. . 

4 f, 



TABLE XI1 

* 

LN2 SYSTEM kARM4P CBECK LIST 

No. 

1 

2 

3 

4 

5 

6 

7 

a - 
9 

10 

11 

12 

13 

14 

15 

16 
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Description 

Ln, pump switch turned o f f .  

I& storage tazak valve clowd. 

Shroud in let  valve closed. 

After shroud pressurized to 5 psig, shroud i n l e t  valve 
opened. 

Mmn-up blower suction valve opened. 

Wms-up blower outlet valve opened. 

shroud makr?up gFrs valve opened. 

After shraud pressurized to 20 p i g  shroud *up gas 
valve opened. 

I .  

-- 

% ~ - U P  heater tempemture set to Z W F  (position 7 ) .  -- 

-- warm-up heater temperature limit set t o  400%. 

Warm-up system switch turned on. 

- --_-- -- 

- . - - -  - - _  _ _  

b i n t a i n  shroud pressure less than 25 psig with emergent 
dump valve during warm-up @Z?lod. 

- 

Af'ter shroud temperature of 70°F is obtained, warm-up 
system switch turned off. ----- - --- _ -  -----.- 
_I -- 

- _-.-_ -- 

W&rm-up b l m r  suction valve cloeed. 
------ - -- 

.- ._ - - - _- bkmu-up blower outlet valve closed. 
- 

4pprmd: T.C.  &A& 

Checked 

/%J 
B I  
4-J 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

u 

12 

13 

14 

1 5  

16 

, 17 

18 

19 

20 

21 

22 

i 
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Description 

BCS Connected to chamber bulkhead. 

ECS-to-chamber vent l i n e  installed. 

-̂ -- -_ - 

& m e n  SU'ITD~Y ecmnected to ES. 

Suit P transducer installed. 

Suit P transducer installed. 

Sat io et and outlet tempera ture probes i n s t a l l e d .  
Oxygen lines honnected to the chamber bulkhead and shart 
circuited at suit connectors . 
V e r i f y  all valves closed and regulstors backed off. 

Open V-3 and Tf-2 /. 
system pressurized to w p s i g  utilizing V-9. 

Cauplete ECS l&,checlred. 

ECS leak rate measure 
taining a pressure of f 

--- 
3 e  mass flowmeter while main- 

F 

E X 3  depreesurized with Valve 5. 

Oxygen lines connected to the unit. 
___-- - -- -- ___ 

~~ 

k h a n n e l  recorder turned on. 

24-chamel recorder turned on. 

- --------I__- cax flowmeter zeroed. 

S u i t  nressure mnometer zeroed. 

___I__ - . 

----- ---- __ --*- v&lves 1, 3, 5 ,  6, 9, 10 closed. 

Valves 2, 4, 7 opened. 

start v8culnn pmp. 

Checked 

t/& .,. 

/' 
/' 



a 

No. 

23 

24 

25 

26 
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De sc rip t io n 
Valve 8 adjusted t o  a l l o w  system t o  purge of 30 minutes 
at a posi t ive pressure with r.espect_to ambient mssure. 

Valves 7, 8, 9 ~106ed. 

Valves 3, 6 opened. 
Valve 5 adjusted during chamber pump down t o  allow t he  $r 
end space s u i t  t o  be evacuated at a rate slower than the  

TABLE XI11 (contd. ) 

S u I T m m s T B M ~ U s T  

To 

37 

38 

39 

40 

- - ---------- ---- - 

repressurize the eui t :  
-- - - _ _ _  - ____-- 

--- I_ 

Valve 7 closed. 

Wlve 6 ~panea. 

Valve 1 closed. 
Valve y ad l u t e d  t o maintain- ii-p%sXw=%- pxkiaure 
with respezt t o  chmber pressure d u r b  chamber 

---- - 

I 

IValve 5 closed when a s u i t  pressure of less than 1.7 _ _  - .  
27 lpeia is  obtained. 

I 
28 IValve 1 opened. . 

I 

.- -. .- 
8 

-/- 
4pproved: T.C. 

6 Approved : MSC-BSO-QA 12’. 5 .  
I 1 

I 1 

Checked 

-fA 
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7.0 TEST PROCEDURES 

T h i s  test ser ies  w i l l  subject t h e  Gemini ESP t o  a series of sim- 
lated conditions selected t o  accanplish t h e  unmanned environmental qualif ica- 
t ion  of the unit .  
t e s t  conditions which w i l l  be used are summarized by Table8  XXV Srrd XV. 

The test objectives are presented i n  Section 3.0. The 

TablesXVIandXVIIpresent the  detailed test procedures and identi- 
f ica t ion  of tasks t o  accanplish t h e  t e s t s .  The test conductor w i l l  d i rect ,  
coordinate and record the accomplishment of the tasks i n  Tables  XVI andXVI1 
and the persons responsible w i l l  i n i t i a l  the t e s t  conductors record copy as 
evidence of accomplishment. The tables w i l l  be maintained such as t o  provide 
9 complete record of the  test events, s ignif icant  data events and times. 
should be noted that space far sign off of each test item by the t e s t  conduc- 
t o r  and the IJASA Flight Safety Office-Quality Assurance is provided on each 
of the tables. 

It 
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Photographic coverage w i l l  be available. Colored photographs w i l l  
be made of the test setup and specific areas as directed by NASA-MSC repre- 
sentat ive s . 
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D e v i a t i o n  No. R e f e r e n c e  D e s c r i  p t  i o n  

1 .  T a b l e  X V I  ESP o x y g e n  f l o w e d  f o r  I 
m i n .  i n s t e a d  o f  2 sec .  

2. T a b l e  X V I  S u i t  p r e s s u r e  I p s i a  in- 
s t e a d  o f  3.7 p s i a .  

7. 

4. 

5,. 

T a b l e  X V I I A  SES t e s t  p r e  s u r e  ex- 
ceeded 5 X l O - '  rnm Hg. 
( t o  40 m i c r o n s )  

T a b l e  X V I I A  T e s t  sequences  3-1 and  
s u b s e q u e n t  d e v i a t e d  f r o m  
and t h e  f o l  l o w i n g  p r o -  
c e d u r e  f o l  lowed:  
( a )  S o l a r  t u r n e d  o f f  a t  

1138. 
( b )  ESP o x y g e n  flow 5.1 

c o n t i n u e d  - f l o w  
c e a s e d  a t  1202. 

( c )  HHMU f i r i n g  sequence 
c o n t i n u e d  t o  d e p l e t -  
i o n .  

( d )  S o l a r  and  a l b e d o  on, 
ESP t r a n s m i t t e r  and 
r e c e i v e r  power  o n  ESP 
r o t a t e d  back t o  s o l a r  
a t  1'205 h r s .  

a t  1305. 
( e )  S o l a r  and  a l b e d o  o f f  

( f )  E a r t h  t h e r m a l  o f f  a t  

Reason 

To check  DARS 

Low p r e s s u r e  t o  
p r e v e n t  r e c u r r e n c e  
o f  p r e - t e s t .  l e a k s .  
Does nct  a f f e c t  ESP 
q u a l .  t e s t .  

Leak  a t  E L F  f r e o n  
r egu  I a t o r  i n I e t  e x -  
ceeded  352 pumpin7 
capac  i t y .  

A t t e m p t  to c o r r e c t  
l e a k  w h i c h  caused  
t e s t  c h a m b o r  c ress i : re  
t o  go t o  e x c e s s i v e  
v a l u e .  ( S e e  deviat i8,r- 
No. 6 ) .  

1305 
( 9 )  B e g i n  LN2 warmup s y s t e n  

( h )  LN2 s y s t e m  c h e c k l i s t  
c h e c k l i s t .  

c o m p l e t e .  Chamber opened.  

T a b l e  X V I I A  ESF, HHMU a n d  t e s t f f 7 e o n  To i d e n t i f y  a n d  
1 i n e  a s s e m b l e d  i n  LTV d e t e r i n i n e  c a u z s  o f  
c lean room.  ESP p r o p , e l  l a n t  l e a k  t h a t  o c c u r r e d  
s e r v i c e d  t o  400 p s i  w i t h  d u r ' i n g  t e s i .  
H e l i u m  and  t h e n  t o  5300 
p s i  w i t h  N2. P r o p e l l a n t  
t a n k  b l o w n  down b y  p u l s i n g  
HHMU. R e s u l t :  I n l e t  f i t -  
t i n g  t o  F r e o n  r e g u l a t o r  
began t o  l e a k  a s  r e g u l a t g r  
t e m p e r a t u r e  f e l l  b e l o w  0 F. 



1 

. . . . .. - - - . - -- - -- . 

D e v i a t i o n  No. R e f e r e n c e  

5. ( c o n t . )  

9. 

7 .  

8 .  

T a b l e  XVIIB 

T a b l e  XVIIB 

T a b l e  XVIIB 

9. T a b l e  XVIIB 

13. T a b l e  XVIIB 

Descr  i p t  i o n  

No c o r r e c t i v e  a c t i o n  
a t t e m p t e d .  R e v i s e d  
p r o c e d u r e  a r r i v e d  a t  
w i t h  MSC f o r  r e t e s t  
t o  p r e v e n t  r e o c c u r r e n c e .  
DR t o  b e  w r i t t e n  by  
MSC FSO Q A  

F r e o n  b o t  t 
t o  5000 p s  

Reason-  

e c h a r g e d  A p p r o v e d  b y  MSC 
9 a t  75F. CSO r e p r e s e n t a t i v e .  

See s e r v i c i n r , l  d a t a  
s h e e t .  

F r e o n  b o t t l e  c h a r g e d  V e r b a l  instructiors 
w i t h  n i t r o g e n .  O f  NASA i-iSC.CSD. 

S u i t  p r e s s u r e  I ps i  To p r e v e n t  r e o c c u r r -  
i n s t e a d  o f  3.7 p s i a .  ence  o f  l e a k s  ex- 

p e r i e n c e d  p r i o r  t o  
t e s t .  

“MU no t  f i r e d  u n t i l  R e q u e s t e d  b y  ‘dSS I 

o f  t e s t .  CyCie I 5  sec .  I 

on,  30 sec. o f f .  

23 m i n u t e s  a f t e r  s t a r t  CSD 

j 

HHMU s y s t e m  l e a k  o c c u r r e d  See D5  s u b - i t t e r f  
a f t e r  12 m i n u t e s  o f  c y c l -  b y  FSO Q A .  
i n g .  N i t r o g e n  = 700 p s i ,  
R e g u l a t o r  = O°F leak as-  
sumed t o  b e  O - r i n g  a t  
r e g u l a t o r  i n l e t .  

B. W. Ty&/er 
LTV,  T e s t  C o n d u c t o r  

F. A .  a u r g t t  
MSC CSD Rep. 

F. H. Goocini%tit  
L T V  P r o j e c t  En(? i n e e r  
NAS 9-3414 


